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£ conforence e held =t Jos Alamos £pril 16, 1S =ag 20, 2956,
to revicw woerk that has bodn doro on tho Supeor 1‘ or completcnces znd ac-- -*
- - ;‘ - {? - e

curacy and to make sugzesticns ca:xccruing Turthe:r werk that woetld bo -

nood-‘. ia this f*o’c. if retval coastrucktion and tect of the Svn For wre

plannsG. Bagic theory and con:;tructien of the proposed desicn, discusscd

in rcport, Li~551; were presented in delail by Toller and nmeedbers of Group

T-'I, &nd wore thc.n discuscsed in cetz2il Ly the confcrees, The cnsuing die-

cueaim,. oi‘ the conferces, Logethax \-.'ith a brief description of the rodel,

-~ LY

are ‘summarized in tho pfc'-:cm, x-cpo:'t. vhich has been coxpilcd from parts

_'--

t.'ritt-c:n by sc:veral of the conferces. ‘i'hcse parts '.:crc rzad by as ==ny &s

s

pos ible of the other cor.ferces p'::m- to publicalion e:xd; altkergh it was

‘not po..s;ble for 21l of the confereos to revici - the entirc repert .‘L'x mznue-

crl-u, :n‘. is balicved thzl dits centenls are essvnvlall r Lhe t.x:gnj.'f.c-".e

- 2

opiniens of thosc atiending tho canfc:-cr.:e. : -
* 7 - The general plen of the repost is zs follows: T .

Part X is 2 general diecussion of thermo-nuclezr reactions and

. their use in the Super Bomb. : : -t

"ee=="  Part JI is a Qigcusaicn of the pr po"' smodel and its nrincinlu

£ operai'.iob. In this conseciion it shoulid b“ remacdered thst this rodcl

¥ag chozoen for ease 2nd reliebility of the thecretical ealcewldations rother

than for- efficicncy of use of capensive m2terials or engincering sirpliciiy,

T, - Part IXX contains eriticieze, alterrative acrengcrents and addi-

t:mxml c..lcuL:.t:.o-m discussed &t the conf er'cnce. Mzny possibls a;..cr:::t' e

h..vo bezn consicered inT:he past by oonbars of G':ouo -7 acd were discared

at Lhe tins of 3 itirg, of report I.A-5bl in th° interest of definitcnsss of

the node2, and cniy those :.ltorn-:xtiv ¢ arec deccribzd here vhich wers sctu2liy

T UNCLASSIFIED . e = 7
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discussed at tho confersuca, .\_.. R . . -
- o Parv I‘. Ouf..l“x(... v."'*'- bricily experiacnlicl prograng f;lza‘:. \fouldl )
- c..l to bz urnderielen be f;a-‘ ccnstruct.i::m anG test of the Sunere .
o . s v Pc-!'v Y ¢iscusszes Lo s:iblc osacefu ;.?*113‘1." ons of :2;::rao:--
S
_ nuclear rua-tzo 1S, 1his diszussion is sauech more gpccelative ang rech .
i .Ia:—..hor rc,-m.,. red from zelual ':e.._l.:at.lo;ﬁ uh;m the rest o:{‘ the report, ’ )
b:zt. is includc:i for the s:x!:o_ci‘ co.?:plstcncas. ) . .
L - - -Parl 1’.[ contzins the _::r:c_Iu:_:ions rcach a LJ ‘Lhc conferonca
- rcdetive to fezal o.J.x.*v ‘of the Super ané the r=gnitude of the task that
- rem2ing if a .u_—:er is to be o:;'trt.w-c and testede - .
.. --:.. . .- - - . . ] .
Tt T et - s =s - - © - . ~-. . - - N - c.
:..:; L .- :._:.‘. . _ e .
.o o . ; ) )
‘:-' ';. ) - -'-..,' ... o * ) .a_
. '-: T . e - .. - ._- . C ¢« 0
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PART X« IHTRCNICTICN .

Scction Y. Themro-nuclear Keaehicns o ) )

- ) Sﬁt‘t tho i:x.r<1. ouantitotive .,u::ce::s::s cf nuclear physics, years

belore nu::lc;-zr fission woe ciscovered, 1t. bLecaws clepxr th::t J;zr c—~scale
&

release of nucloar cnergy took olccc in thke stars 2s {he result of colli-

sions causcd by the Lc:r:.\c,-af e aotion of the nuclel Qf‘ hot mztter. During

the oerliest serious i:wsstigations of erxplosive ruclcar precesses, corried

on even b fo*\, the ost‘.bhslr:f.p.. ol ths Los alomos luvoratory, mmch atten-
" tion was clven to ‘Lh= produstion of artificisly initicted Lhemao-nuclear

resclbions 3s on explosive cnerpy sourco. Two gensrel propertles of such

phenorena were early recogaized. First, decisive ivportunce of I‘":L czen

b

) isot'.owes, tsspeciz;llj cf the relatively aveila=blo deunteriun, Dcutexium-

prov:;des & fusl for the thermo-nuslear resction as uniqusly srpropri °te

" a6 3s uwraniur for the Sissicn chain rouctioa. It scems likely that no

othcr natvrally-wceurring isoops is a s.:itable thermo~nuclear fuel,

s Secend, the nature of the physics of Lhis type of
-puslear rcac-f,z.c'x is quolitatively diffsrent f£rom the nocubron physics in-

volved in the now faxiliar fiselon chsin. The nuclcar propariies of the

" key matorinls arc 6till fundamentel in that tho enerpy is supplied by

nuclear reactions; bul conbrol and understaading of tho phenosenoa involves

purely atomic censidersiion £o a ruch araater r..xtcnu thzn was the case in .
the Tfission Loxb. hat the reactioa depends on is the coszlex behaviour
of matter ot e*ctrc:.-al./ hich tc:r:;:_-ra..ure... For predicticn, then, tho pri-

nery requieite s 2 deep :mszght inlo tho genaeral opropertiass of natler and

L NCIASSIREY s

radiat:‘.op_ derived from the whole theoretical structuro of modern physics.



BUlonrind . .
CCUNCLASSIFIED R e

-Sove wract.:.c::l confirantion of suzh Lheories i containud in fuuctioning

.

o tission toabs \:i.l.h efliciencies nol greatly diffeirent .t‘ro:'x those ex~

£ J

-

:)sctcdf . o T " ’ . .

Soction 2, The Supar Bozd .. e RN

The. encra_,' of tlxe therso-nuelear rcact.ion ariscs essenti zI_LJ from -

- ..
.

‘('.ha combinaticn of de uﬁerz.w:um:lei into 2lpiha oarticles. Dauberinm i‘ully
conswied Miclds energy soveral tinss th::.. from the same weight of fissicash »le
saberial, Lo eoz'cr, the unit cost of de.xuerium {20y “0.40 per graz) s

4 ~ . -

'com..r::ole, not vith Lhat of Tissiomblo ’vntex ial at hu_ndreds of dollc.rs &

- -

-

graw, bud 'r::d,h th:{, ,orml Lrafuu.a, The ipitial cost of a sminimum &2
‘teritm explosion is fixed, however, by the cost of initisting it, which
undér present Imowledge is 0 - .

e PR
-~ -
R

]
:
.
.
.
B
LY}

eyt

o L | - e But tho most

2 -

sbrikiprr prcr;y srty of such a res caion' is t—.}m., its scale is limited — 3T 3%
pro::eeds ot all -— o'lly by the azcunt of deuterium fuel provided. Theriso-
suclear explosions can be J‘.oreseen which are not o be cc::pared with ths

‘effecte of the fiesion bozb, 6o much &5 to naturel events like the crvption

of Krakatoa. The energy relecasod, for ewuzple, by even the -

‘ . > is 2:10%3 ergs,

and values lﬁ.}:a 10? > ergs for £he San Francisco earthouake may be easily at-
'ta:mcd. This catanbro;ahic property pas givea r:.so to the naize cf tno devico

used throughout theo work. Ths douterium thcrmo—-x:uclear cxplosio:: ras been
- : y ‘ 0 *.a : - R .. i ’

callod the super=besb. .

.
. - N - . -

«r * ." - -~ R’
.« O - PR

T L1 41 A e =
. N CUASSY! - —




.'.. - - - ccmrmmemAwc mpem . "8 ® . s - O sy,

Q‘ rN

- . : d UU\J u :LU __._.‘.....-,____ .
- - 7 r i s

‘Scction 3. LEffcets of the S Sunor-lod.

I[f. goes vitkoub saying thol the release of such enorous guantitics
of enorgy i:\ very short times (o sl fraction of a ierosccond ie tims .

eaough to coasuws™a ldrge masc of deulerius) will producse new and little~

-

Jknovn degtruotive offects, Only deteiled sbuly co;'lr! produce rcliadle es-
timtes of Lhe domoge ir.:iuced Ly such eplosicns. Bub cven tim most Zencral

co-ns:.derz.t::.orzs are enough to” 3 - . .

| - UNCLASSIFIED L



) "\‘O\Y“:D

: " . \“‘\QU\"“

. Following prge 5:
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[Discussion of various effecis of devices of

.- " specified yiéld_ continues to niddle of p. -7.]
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< ) ._ _- i R .- . . ) .
T = T . ) . .
Szction L. Related Problems ) ’ . . : .
o Thz problem of the controlled relezse of thermo-nuclear encrgy is

- 8%31) unsolved, though soma thought has boen given to it. Ho »nropozal et
madge seans enbirely plausiblie, but the process is nob zt a1l theorctically

- exeluded. Th2 great toial avelilavility of deuteriuvn, comnared Lo uranius,
A J y & 2

-

and csrtain other advantages, such as the possibility of making a nsubrea

source relafively fres fronm garmmma roys, cuke the schoms attractive. The
PO39ibility of Lthe super-bozb reacllion is in soxe wys independent of the

possibility of controlled reactions; in the end either ey be acco:pﬁs!zc;d

" without the necessary suécess of the other. ) ) oo

Co . _- -. ._ .U‘NC‘.ASS“‘.ED | .9
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.. X6 is to thz discussion of the fcasibility ond the wethods of

dosignins such o vdanen that the romsinder of this rcport is devovcd.
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Folloving page 8: S o S s
‘;. L [PAR]E II - THE SU“}"..R M)DZL; GELERAL DESCRIFTION
g the he eding et the top of p. 9. A descrip-
tion of the model and its rode of -operation starts
ut this pqa.nt end ends on p. 15.).
-, 0: :~:.
.- = . "*"'Y
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. PART JJI ~ DISCUS .JO" o "i! {0 I

N .
W,

... . This part o" tho roport cen® ains discugsion of crit:.cisms amade

e o
.

ob the co';f rcncc, alt.crn ztive arrangements suggoested, ....:i come additional

c..lct.lutnons on the modod Lhat were not f:n‘.l shed at tho timz of writing-

.1A-5581. - . . T
- - o e ° MR T . . .‘ e . .
Soct:jon 10 - - .. R IRL A
- -e - ‘:..‘ \_.‘.. . . PR . - . .. - ) -
. T . . e . '
. A - e s‘-‘- - . -
b I ..- . .."t_ . . * . . N
o« . Lo « . .
. . "- . . . .. X - . . -
- . . -~ . . -
. e, .
L ' UNCLASSIFIED
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Folloving page 16.

- [The balance of p. 16 and pp. 17, 18 anrd rost of
i). 19 afe involved with discussion of details
" of the device unreleted to those a..pc.ct., for

“,.-. which help was sought from .,the ENIAC. ]
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Questions to be discussed hero are:

hat azounts of materyay must be heated; (3)
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tho eptimua - s @) vnat 2 tho hydrodyn: at..:.cal behavior of

-

cuch aystarsa - . .

,Tlu: ;.sropoacd provlems do nob lc.:nd thensslves to oitlior ansdytical

‘potheds or c:.n.i.l...ritv {restmont; it was neceggaxy Lo adept numerical mothods.

-

" Tho oxtensive calculat:lcns heve been dono o a now olectronic calculeter,

callo:! by its inventors I.e Jocaf el

“*. Tho .tn-.,t sets of prob.cms vas ‘in the nsture or [ prcl:m.::am' surv._,f, :

- * .. . . . . . . e .., s
. -t -

i’h‘* set. of egue ta.o'xs gov rning the ) ehavior of the ayé‘.:em includes:

e 3

(l) a des cription of the hvcro‘vra:u.cd motion;’

.

O - - . PY SN - i e .
‘e - . » .y

- - -

T : s (2) the fpaulJ distribubion of Lespeora~

ture as 2 function of time. The correspondi ’ng equation consists of eeveral

ports. Firstly, there is the S « Secondly, therc
Se the expression to oo T Thirdly, the loss of ene':'a:;' by

LI B . .- .. . -

. e ..
4 . s . .
.

. - o Fourthly, there is zn integral expression that describes the
energy- production from D-D reactions and the manner in' wnich tho enerpy is
doposited spatizlly; the branching ratio of the D-D reaction is ta en as unity
throughout » independont of energy. Finally, 2 secend :anegfal gives the
enorgy rroduced an:! its dissemination i'dz; the 'se.t.:ondary D-T reacts oas; the

. energy of the rcsultanb heliva nuclei is assumed depo.,ltcd locally

"'(31' ' ‘ T _' es a i'm'ct"on in. sp2co and in. time 35 celculatcd,

UNCLASS!HED 5
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Sacticn 12, i ~~ Calculztions
. . -
. For this report, in Table I we cha..l

nerely suxmarice each pro‘ale:n 'by ginnu the ..m.tiz*l conditionas,

_ the number of cyclea.'tc tthich ‘eech problaxn
s carzvléd' . _' . .~ .s &nd whother the results thus far ob-
ta{ncd indicated a self-gustaining reacticn. Theeeo first eebs of calcula~

‘tiong v':ére: pricerily designed for

SRS A de{:aﬂed doscm.ption and di.,caasicq af the resnlte will be

&lven’ '.’m & fortheeming roporte - .

UNCLASS\HED o
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" Following page 21.

. UNPU\SQ:YH.

. [The Tcbic referrcd to on p. 21 occupies p. 22

and lists the conditions applying in Protlexs

A, B, C,D, E, F, G, H, K, &, ¥ -- vhich zre

also tho.‘e J.:\.sted in the TABLE o:l‘ Pe 28 of

'I-A-5'-’p eni for Vhld’l some results arc pre-
2

- sen-tea in the graphs of Figs. 6 - 16 of 14-525.)
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. Snction 13. . = talewlation ~ - .
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Then the rodol riven in I4A-551 Bepon to erystallize 3t was

.d-:eidcd to c:.m.-y thkrouzh two piocblens which wonld be more direetly appli-~

:-csblsg ‘Here wo assured - LT .

© - . - = © [ 3 .
'.:" 3 izl i -3 - : s 2 ) : .
v R ) )
R - ™. SN . oL = T, .
T T T e s T e L " -. Jn problex P,
. N -'_?_\;-. - - ) - -
N ° "3nR, ) k
i . © . -
Je- =Tt - - - - Preblmm P was followed for more thzn 50 cycles

T and R for L5 cyclzs. The accarpanying grephs show soms of

- the rescits for Problem R, T-c rasults for Prcblea P are guite similer,

-
- - - e e . - - .
- -a - . - e " - - - - -
- .
R
- - - -

- Figure 2 shous the tesrerature _- at the ex:



: Fipurc

-with tine,
,s-.;ctio:\ JL. -

4

: uneouivocﬂlv th.....

‘systen considersd in Problem R would

lowing considerztions:

chows the sputiol distribution of

.- Conclusions

. UnCU\D e

-2~

- -

. BAs indicated in Figure 2, 211

increase in temoerature vith tirme.

-t T 2, The tex.gpere.ture distribution

——
iy SPC PR
S S8

e - —

- -

——. £,

- Figuré_h illustrates the variztion in

'!‘le‘ith\.- Problv.m P nor R were cal cu_d.ed out far enough to sy

Tha Yikelihood that the

3s based on the fol-

Problen n my ‘be coapa"sd with the resul: s of, ca_cu}“ta.onq

for a case where B

o calculat:v.one were by hand (see i‘or‘hco:'m.o report by S. Frankcl, et &l)

5-0 & panner :im.ilar to that_used by the ENIAC for tho

. .Cas08

_@iscussed in tha first part of this report, They indicated thet (cven with

tho sliphtly less favorable

CUNCLASSIEIED
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; ) It would appear to bo safoe to con-

n Problen & would coavinue to riec

* eJudo thst the temperature i

ces @
- N . - -

- e -
- .

) 3. In an igniting devterium systeis, ons would cxpect the tritium

concentration to increasc vdath time, . .

.- " \'\,__~ Lot - .
- Y .-
; - .1 - - Pigure’l, moresver, shows that after

- - o~ .-
- - -

"y the total emcent of tritiuz vill probably start rising.

-e -
- -~

We have not; hcvever, conslusively dezmonstreted, tho energetiz

divergence of the reaction in Probiza R, Tais is 3llusirated in Pigure 6, -
& RS 2

.. 7. Pareover, znother pessimistic drgursnt is that s 6ir=o the AIXAC

calculaticns were 5tsTted, the best interprstztion of the
valuce

tWagurexznt has lowered the " belon thosoe uvgad.
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The following acsumptions mist be cousidered vus optirictic Af

“euy rosults of Froble: R are to be epplicd Lo Lhe xole) discusaed in

w-sse -

The arguxent is proposed, however, thet an dns

T C e ) . . N

~ erease in - . T e e s e s -
P - e = - -t e T T - ’ - e

n into one corparable to tis

IS T T Al yould eonrert the real situatie

_nodel for which the calculations were made. . - RN
- : * -3 T - R i -
- <2 . ’
- .7- . - E

" ¥e have estimates the seriousness of this omission for

Provlem R and its epplication to tho rmodel of fA-Ssl by calculating the -

offect - " according to the methods of Horwitz

(1A-553). : e
o - UNCLASSIFIED '
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© %o conclude that the omission of th'is cffect ic not too 5r-

for Problen R.

:.:-rt.:'.nfv
T - (n the basis of the absva censiderziioas wo claim that the use
otr'a . - .
T w1 prebably be ignited -
e e in & monnor not too dissimilar to that indicated
by Preble=R, . . . e T LT oL R . ]
) s TS . T T e
Saction 15. fltorsative Ix:‘ran-:,cr::an‘:.e L ) L - .
- In €he rodel proposed, ths . . =6 00 arraazed 23 to have & .

Tnis is desirable in order.to havo an

wioimen ' . _ _
optinun - - - _ - .

On the obher hand, this arrangezent.-

. . - .. .. Soms compromiso solution which consorves &s much 2g is -

STeoesible of the Lirst-mentionsd advanuac:e end avolds zg uch as _p'\sc:).blc

: °f the last--an‘c.io%d drawback sesms therefore 3ndicated,
& cozproriec £re6 the

. Two geomeiries which might affect such

- UNCLASSIFIED
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Following page 27. ) ) .

fon pp. 28 and 29 the possible.'Altcrnative
 Arrengements' are discussed in dctail, and

further possible variations on the model which

- were suggested during the conference are des-

" exribed end discussed on pp. 30, 31, 32.1
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sacticn 18. Experincnin in velear Phrsics
SaceaChl o2 J

Y. Roactione Izvolvinz Tritiux

"Good massurezents of the roactfion yivled of the T-D prescssec aro
noz avatlsbla in the cnoxiry repion fren 15 to 125 Kev. For tashnical ros-—
“po00, thick targels (D,0) have to Lo used ab those low energivz. Tho crocs

saction i6 wbtzined Lrom bhoe Lfollowing expsrirental dsite, with the help of

the relstion: | - .. e . s
- .e :_ __'.. :.'\._“:\ - 3 :._' :. . - . . ;

L ete- _ e - - - - — -

© G =K (an/eR)y; {aB/ax)g

'r:hsra X ip e konown numrical cor:c_’-_:«é:zb , QA/eL the rate chengo of disin-

ue

. topretions with bo=barding potontin). and A8/dx the enorzy loss per uait
.longth oi" the incidsn® perticles in the target. Thilst-6l}/3E is known '
with COnsid:_:r-cb_le certeinty, dE/cx has been obtein:d By c.\.’crapohtin;v, old

:-masure::.-ente by Gertksen and his pupils to low ensrgiese A careful m:za-l;—'e'is

thows ceriein inconsictoncies in the determinations of Gerthsen, perticuiszrly

8t low energies where the experimeniel difficultics aro greatests This

thkes txtrapolation still more dubious, Unforiunately, this is Just the

rezion vhere wo would 1ike to ¥now the cross section best,

: | ' ' . .
is t;ob po;s.sible to -xr.ak_e a reliable stateront abo:.xt tho orrors with which
dsféx is afflictod at the.se low cnorg.ies,.but i:t ia- hardly likely Lhat thls
Quantity 3is in error Ey n'c;re thon a fsctor of two, Since the cross secticn

.3s .xii‘opoi‘ti.onel to di‘./tix', S_lt is :-.:Ii‘cc{':ed in the sane proportion. 4t higher

Onargics ond womld expect d5/dx to ba more reliadle, bocauct no extrapola-~

- UNCLASSIFIED ' - g
(?- oo = A



- VLo ity . .-
. - - - “ak- .
tionc aro 1“'3quircd, ; . '

From this, it xosullc that 3t ia 4iporative to peri.'cv-m' rcally

. -

rolichlo onerpy loss determination for tritiwa Sn tho lower cﬁox'(:v' rogion,

- Tho gep_bebwuon 125 end 200 Kev romaing obill unoxplored and it

wtuld holp Lo round oul kaorledge of thz D-T cross scctien Lo cover aleo

R TN 5

thic rogion, It would mske the pradiction, - ..
L . ", mach mors relizble. o o)

: "~ Ocher :eact':‘ions invol&iix@-_ T a.ro Likely (.:o bo of ‘J.cs'ser :;u:po;té.nco.' .
" $here 33 a chznce that the T<T ~>%2n reac‘bie;x cro,.so scctién Zs large |
'.caciugh_ to .m.s'.}ie a sizeable contribution to tho onorgy rolezted

.' . Scattering cross sections of 1 Mev T guclei in D end

-8 .
.

goxs. other 1ight materiale would also bo c;f interest. LT

7 .2¢ Cross Sections of 1L Mov Noitrons preoduvced in the T4 D

- . e

reaction hove nob been sulfficiently investipgetsd so fare Oy counde data

- exisl on the scattering of these neutrons in D, Nothing is knowm aboul Lhe

-éissociation of D by these fast neutrons or about Iissions produced by

them, It would bz important to get relisble information on all these po-in'cs.
- - Scattering cross sections of the 14 YMov nsulrons in other reterizle

e

»okoulid be also interesting and it would de further desirable to find out what
nuclear reactions those fast neutrons cen irduce in various msteriels.

Thsse lattor questions call for a widespread experimental program which is
T ] . - . ) .

of less immsdiate importance, but vhich mzy lead to discoveries facilitating

the construction of the Supers” . _ ] _ ]

Soction 19. ' S o S CLASS”:,ED -
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Following page 3h.

[various probleas concerning corstruction of
the model ere discussed, beginuing on p. 3k

- and contiruing through p. %1.]
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PART V.~ PELCETING APPLICATIC! GF THE D D RPACTION

Scction 25, Controlles Reaclions

- Barlms and Eecker heve proposed to utilize the DD recaction at

a 1o tomperuture, nanely, at a few husdred cloctron volts. At this

-

temperature, the rediction omitied by the clestrons is :mch Lz-cai.cr than

- the energy produced by the nuclear reastion. Howover, _the rac.la{,n.cn

dnstezd of b::ix\q lost in practically crery ceso, will be reabsorbed and

redietion losses octur only fron thz swrface. Under these circumstances

. . ~—ia-, . .

'3t would not be necesscry Lo uss pure deuterivia, but any chexical corpeound

such 2s heavy water world be af a.,uat,e. m° asuve nbly would have a eritical

size determinad by the” rc,qulr-z.._nt Lhat t.he rur;.-*.ce should be sufficiently

-
-

ep21) as compared Lo the volriae., - I C e T .

" The c¢ifficulty 3n this schc.-:»., is thal 3t resquirss at least =2

texr;:)erature ol 200 eV if i reaction is to proceed in a not too grest

volure a2nd at an appreciable rztec. A{; this teperatwre, ths radiztion

pressure alcn° vould be go great that no \'e°381 could hild the m:d.er::.al

together, - = * . L. o ' S L e,

" + - XL on the othor hand one tries to duild an errang:ment which is

not suoposec'L to functisn steadily wut which is suwpposad to :oledz ’ then

only a very short ti-= will be ava::.l..bl’-* for the neelear react:.on to tak

placo. During this short time, much 1ess energy ill 'nve bM.n produced

th:m was needed to bring the -n.ter“l to its or.;.b:m..l himh temerature

needcd to si,art the riaciion. ‘. .- } .

&n entirely ciffercnt po..s:.bn.Lty or a controllcd DD -cact,:.on

was discusced at the ciaferesnce. (hc v'o.xld hcat very diluts deutes Sum ras

" (avout ZI.O"9 X licuid de-sity) to a Lemperature cbove ho ignition pcint, -

. - . UNCLASSIFIED - o~ 5. -
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That is a teaporature of perhaps 30,603 or 40,000 cV, l‘hﬂ radiation vowld

Lo 2llowsd to cscope and {,hcrororc Lhe rao::.wicn s ‘cssm:n. \-'cu:!.d not bu:.lc.
Vo. On Lhe othicr hand, the prc.,surc ol {.!‘.c £AG6 Yo ald remain dow in spite

of the high temperature Secause of tho Yow density of the ges, Thic echewo
prese nts tvwo oxbrenzly great diffi&:v.lties vhich however ray not te ipn~
superablo. One is, to haat this gas to the rejuired high temperetures.

This could possibly ba donz by clecirical means. But:',t'he feel that so

Lar the highest tc.'r,)erat.zrc., obtein=d in this way are of the order of

-

16 cV sho'c:s. hc great a :Iovclo'o wenk - 3oa is ahe‘.do A .

... . -The ot,her difficulty is that at the Tow c.en‘u.ty co'xsz.dered conduz-

-~ .

L -
.

_ta.orx los"es will be e~rb 2asly great and vill instontancously quench the

. .reacta.on. It is hopad ta=t by usif:g regnetic ficlds one mey cub dow

 eonduction losses to the point where & coplinued reaction is possiblo,

- but *Lhe theo*-)— Is not wceked ow to thn po:’m';. vhiere a prediction ebout

e

czswb;.b.ty could be md A ’ . S ..

- -

It scens that the possible us-c of "D-tD resctions as neutron
sour&ea: or power produce:s is not | yet excluded. JMuach more thought and
soz= 'ncv: ideze sre neoded. & moro viidespread c:ircuhtion qf the funda-
nental pi:xysics cf the thermo-nuclear .reaction shoudd Jead to better imonu .

dedzge of its possibilities for such uses,
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On tho Lasss of tho diccuecicn durify tho con_fcrcncé,‘ the fallowng

tonelusione woro diwin by the participants: ' .

. It 16 1itody {'.h:'.{'. super~barb can Lo co: strocted apd will worke
-Definito proof of Lhis can hardly cver ‘bo expedtod and a final

;aciaz.o't cah bo rade ondy by & Lest of the cona)ctc‘!_y assexivleq c-upor

-ba:ub.’ The :r.:v.in resson i‘or doubt . . .. .

_ -\7'?>.~-;; - C T o-s-o 77T . T T Ynere is b present

no hzﬁic cid>n that any of ‘.-.ho basic p&yc:.cal PLIO2AOSSES has bnen ncglceteo.,

“nor S.S ::.t cnnsicﬁred h!:cl that 2ny additional bxsic process will need

s
.-

to oe talan .’u o conaluc,rat;.o. ° - .

T~ o1 It vas felt that 2 detailed celeulation would have U6 be under—
token to lezrn to that extent the thermo-nuslear explosioan wi )

¥hile it scems Lhat 211 relevans physicel facts hove been dis~

cu!sssé, zné while

M

P 4% ves volicved that = cdetziled

calculation of thio poiat would cdd to ths s‘l'..rer'zgah of ovidence for the
feasibility of tho suner, .

T .Tho dotailed design subritied to the conlcrexnce was judged on the

whole workable, In a few points doubls ha ro ariscn concerning cortain coxn—

poncnts of this dosig;x. These doubis have besn discussod abovo. In cach

cagso, $t tas seen thal chould Lthe d:u‘u"- provs raall—.foundod, aimple npodi-~

Iicationa of the design will render the n:o.Icl fca:nble . T

. UNCLASSIFIED
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-Further modifications of desipn were mygeestod with a view of nmaldng

nore cfficient usce of the matordals, HNHons of Lhoso modifications has Losea

-yworlod out :in dctail. In soun cases delailed deolgn \’::L'-Ll havo to depond en.

woperdeents 2nd okended calewlationos An obwvioun comrent at thic point is
that attention bo given to developrerts in high epued oloctrenic calcuvlatera,
Viorkk Lius fur hes showm that the comolexdity of the preoblenms requirce at leaot

“an inetrument Llikxs the EIAC. R, - B -_7- :

- Xt oveswa therefoss very likely thel a supor can doe consiructed end

that the following r2terialc willl be needed for its consztruction: -

H

¢!
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_ Tns rcport au:nnarizes the work which beo so far been done in

_ 'th:.s i‘;e"d on the Maahattan Projocb. Tho undortaz.m:; of thoe new and
.5Jtporte.m. Super Bo:nb Pro «cb Yould necessarily involve a conszdcrable
Lraction of ths resources which ara ikely to be devated to .s‘o“l' on atomic
develo;:mem;s in tre next years. & ststement of {he potenticlitiss of the
supsr 85 & wecpon, and an est.a.mte of the. coct of answer:ma, in praniCG’

'. tho moo*blo-xs atill unsolved, imve becn n.ncluded. But we feel it aopro—

priate to point oul that {furthar declision in a mtter s0 fillocl td.'c.h the .

most serious U’)llO:ith'lS as 1is tlza.a one can oz-cperly be takon only &s

- e
-

yarb of thse h:.gho.,t na’c.:.o'zal pf)hcv. _ U N c L A S S\ F‘ Eb .
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[Pagc h? carries Fzg. 1, vhich' is a sketch of the
model. P;gc... 48 throush 52 carxry Figs. 2 through
6 which are grephs <-ho;.r:in.';; various results of
Problem R, These ere identical with the graz;bs-;
ehowing the results of.this problem in 14-525,

. t.':lth tr'e excepltion o.«. one curve given here and

" not inclu:led in m—-595.]
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